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/ 54 \ MIXTURE PRODUCTION METHOD 

(57 The invention relates to construction materials industry and could be used at glass producmg 
factories to intensify glassmaking process and increasing oven's productivity^ 
To intensify the glassmaking process the method of mixture production includes mixing the glass 
forS coCnents, and in doing so, into the mixture is introduced powdered metal, select^ from the 
group aluminum, zinc, tin. The introduction of powdered metal significantly increases the mixture 
?3 and electrical conductivity and enables accelerate the glassmaking process at the ^expense^ of 
more prompt heating of the deep-lying mixture layers. The glassmaking time .s reduced by a factor 
of 8-10. 

The invention relates to construction materials industry and could be used at glass producing 

factories to intensify glassmaking process. 

The Eoalofthe invention -intensification of the glassmaking. 

While mixing the glass forming components, into the mixture are introduced powdered, rae alhc 
aluminum, zinc or metal which is inert to the glass-mass, for example tin. As this takes 
mixture's thermal conductivity factor was 1 ., then after metallic powder introduction the factor 



Wi The intensity of the mixture melting and the oven's productivity at founding depends on the heating 
rate 6f th?Slylng mixture layers and heat quantity received by the mixture. The heat quantity is 



approximately determined by the formula : kSAt 
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where Q - heat quantity received by the mixture; 

S - cross-section area; 

At - temperature difference; 

5 - thickness of the layer; 

X - thermal conductivity factor. 
If k i - mixture thennal conductivity, without powder, and X2 is mixture thermal conductivity with 
the powder, then it is possible to determine of how less will be the heat quantity received by the mixture 
with the powder Q2 \i 

K = -~ 

Qt h 

or if Q= 100%, then K= ■ 100%. 

h 

The efficiency will be even higher by using electric heating or electrical-founding. At introduction 
metallic powder into the mixture, the mixture's electrical conductivity increases and the current will 
flow through glass-mass as well as through the mixture itself As this takes place, the heat release will 
occur directly in the mixture, where heat quantity will be determined by the relation: 

Q«0.24-I 2 -R-t, 

where Q - quantity of thermal energy, cal/c ; 
1 - current, A ; 

R - conductor resistance, Om ; 
t - time of current flow, c . 

E x a m p 1 e 1 . At composing the mixture, one of the components, which previously was introduced 
as oxide (AkCh) is now introduced as metallic powder, and aluminum quantity is set up 2 mass.%. 
At the same time, if the mixture without powder has Xi = 0.3 Wt/mC, then the mixture with the 
powder has \z * 4.5 WtAn-C. If Q * 100 %, then 

k 4.5 

K = • 100 5= 100% * 1500%, 

h 0.3 

thus, the mixture will receive additional quantity of heat, which is 1500 %. That is to say, the mixture 
will additional receive 1 5 times more heat. The mixture electrical conductivity is insignificant to 
obtain additional effect at the expense of electrical heating. 

E x a m p 1 e 2. The mixture is pressed under the press pressure of 45 MPa. As a bond is used 
6 % of water. Into the mixture are introduced 1 mass.% of metallic tin before the pressure was applied. 
The founding is carried put in an oven with metal bottom (as to say, on the melt of liquid tin), in order to 
allow the tin depart from the glass-mass at the mixture melting. 
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At the same time, if the mixture without powder has h * 0.3 Wt/m-C, then the mixture with the powder 

has \2 = 0.95 Wt/m-C. If Q * 100 %, then 

5i2 0.95 

K= 100 5 * - 100% *310%, 

Xi 03 

thus the mixture will receive additional quantity of heat, which is 3 10 %. That is to say, the mixture 
will additional receive 3 times more heat. The mixture electrical conductivity, in this case is small and 
^electrical founding the additional heat deposition, at the expense of current flow through the mixture, 

W, "e ?a mTl c 3 The mixture is pressed under the press pressure of 50 MPa. As a bond is used 
7% of water Into'the mixture are introduced 10mass.% of metallic tin before the pressure was 
applied. If the mixture without powder has Xi * 0.3 Wt/m-C, then the mixture with the powder has 

h = 6.8 Wt/m-C. If Q * 100 %, then 

X2 6.8 
K = . 100 5 * • 100 % * 2260% , 

Xi 0.3 

thus, the mixture will receive additional quantity of heat, which is 2260 %. That is to say, the mixture 

will additional receive 22 times more heat. m 

AtuSectncal heating or electrical founding an additional heat will be deposited, at the expense 

of current flow through the mixture. . . „ liant ;*„ n e 

E x a m p 1 e 4 At composing the mixture, a powdered metallic zinc is introduced. The quantity of 
the introduced zinc is 150 mass.%. At the same time, if the mixture without powderhas 
X t * 0 3 Wt/m-C then the mixture with the powder has li * 16 Wt/m-C. If Q * 100 A then 

Xz 16 
K = 1005* 100%*5300%, 

thus, the mixture will receive additional quantity of heat, which is 5300 %. That is to say, the mixture 
will additional receive 53 times more heat. 

Application of this invention will allow significantly intensify the process of glass-founding and 
increase the productivity of the oven, by taken into account that increase the mixture heat conductivity 
bv 100% increases the productivity approximately by 20-30%. 

Besides introduction aluminum or zinc in form of metal, allows to introduce more of these 
components than in form of high-melting oxides and significantly increases the glass chemical 

resistance. 

Formula of Invention 

Method of preparation of glass mixture by mixing glass- producing components is 40*™"^* 
the fact, that with the goal to intensify the glass-founding process, a powdered metal, chosen from the 
group - aluminum, zinc and tin, is introduced. 
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(54) CnOCOB nPHrOTOBJTEHHSI hihx- 
TBI 

(57) M3o6pereHiie othochtch k npoMhiuuicH- 

HOCTH CTpOHTejIfeHHX MaTCpiKUlOB H MOXCT 

6bm> Hcn<wb30BaHo Ha crexoribHbix 3aBoaax 
ana HHTeHCHtJmKaijHH npoueccoB CTeKjionape- 



HDfl H nOBbimCHM npOH3BOOTTejIbHOCTH TtCHH. 

C u^jihio HHreHCHcfcmcauHH cremioBapeHHii 
cnoco6 npHToroB^eHHii iuhxto nuuraaer nepe- 
McmHBaHH e creKJioo6pa3yFomHX komuoii chtob * 
npRMCM b unixTy bboa5it nopoinroo6pa3Hbi& 
Mera^, Bbi6paHHHH m rpynnw: ajHOMHircft, 
Uhhk, ojiobo. BBeweHHe MeTajuiinfecKoro no- 
ponnca 3naHnrem,Ho noBbimaer TewionpoBoa- 

HOCTb H DJieKTponpOBOAHOCTb mHXTbl, a 3TO 

no3BOJIfleT ycKopirrb npouecc creKjioBaperaa aa 
cuer force 6bicrporo nporpeua rjiy6HHHHx 
oioeB nmxThi, apeMfl Bapxn coxpamaerca b 
8-10 pa3. 



CO 

d 



4X 

Ul 

On 
VO 



0\ 
If) 



D 

00 




1455569 



M3o6pcreKiie othocmtch k npOMbiuuiCHHO- 
cth crpoviTC^bHUx MaTepHanoa h Moxer 6brn> 
Hcno^b30BaHO na ^Tex&ribHbix aaBO^ax jyin 

MHTC»CJ«j3HKaUHH npOHeCCOB CTCXJJOBapeHMfl. 
Ucjlh H3c6peTCHK9- HHTCHCHCjmxaUHa CTeX- 

jioBapeHH*. 

B uiHXTy npH CMeuiHBaHHH bboaht Meraji- 
;ihvccxhh nopomoK a;iK>M;iHH5i, uHHxa sltth 
MCTajma, HHepTHoro no othoih€hhk) x crexjio- 
muccc, HanpHMep cuiOBa. IIpH dtom, eoiH 

X034*j)HUHeHT ICnJlOnpOBOAHCCTH OIKXTbl AQ 

3De^cH;i5j nopomxa Sbui A,, to ncoie Baeaem a 
nopomxa xoscjxJmuHeirr 6yntr X v 

ripn sapxe hhtshchb Hocrb pacmiaB^eHHa 

IUHXTbl H npOH330HHTertBHOCTb IieUH 32BHCST 

or cxopocTH nporpesa rjiySnnnux aioea niHXTbi 
h xo^MMecraa Teruia, ncxnynacMoro hihxtoh. 
KojiHMecTBo Tenjia onpejjcnaeTca npH6jra3H- 
TeJlbHO (JxjpMyjJOM 



Q = 



5 



rac Q - xojiH^ecTBo Temia, nanyMeHHdro 

IBHXTOH 

5 - luionwb ccMeHMa; 

At- paaHccTb TCMnepaTyp ; 

6 - TOJiuiHHa crcoa; 

A - XQ3(M)HUHeaT TeiXAOnpOBQAHOCTH. 
ECJIH A, - K03<Jx|)HUHeHT TCTUIOIipOBOABOCTH 

nraxTH 6e3 nopomxa, a A 2 - X03$4>HiitteHT 

TeiUIOnpOBOAHOCTH IUHXTbl C IXOpOIDKOM, TO 

moxho onpe^ejiHTb nacxo^bxo Mem>me 6yacT 
KQjiHMecTBO Tenjia,** noAyqeBHce muxTOH c 
nopomxoM 

Q a 

Q A~ ' 
l i 



hto ecrac Q - 100% 



100'/. 



TTpa HcnaibaoBannH ajiexTponoAorpeBa mm 
ajierrpoBapKH ncueaiibifi rxjxpeiev 6yAer eme 
6ojiec 3RawrenuniiM. Flpn BBe^eHKH b nrarry 
MeraAjnraccxoro ncpemxa noBtnuacrca suiexT- 

pOnpOBQAHOCT* IUMXTbl, npH 3TOM TOX HOftflCT 

hc TOfibxo qepea crexjioUaccy, ho a nenocpeA- 
CTseHHO Mcpe3 aiHXTy. Jlpn 3tom auaejieHHe 
Teiuia 6yneT nponcxoAHTb HenocpeacrBeHHo a 
uih^tc, me xcjimmcctbo BbiAtnaeMoro Teiwa 
6y^cT onpeae^TBTbca oniomeHHCM: 

Q - 0 v 24rttt, 
rac Q - xojiHMecTBO TeiuiOBOft 3Hepnns, xarc/c 
I - CHjia T0xa f A 

R - conpoxMBjieHHc npoBOAHHxa, Om, 
t - speMsi nporexanHa Toxa, c. 

FI p H M C p I. FIpH CCXrraBJieHHH BIHXTbl 
OflHH H3 KOMnOHCHTOB, KOTOpUH paHbine 
BBOAHJICH B BHAC OXCHfla (AI 2 0 3 ) 9 BBOAHM B 

BM^e MCTa^iHuecxoro nopomxa, xo/ihmcctbo 
a^iOMHHHfl cocTaanaeT 2 Mac.%. Flpn dtom, 



ccm EUHXTa 6es nopomxa HMcna A,* 
0,3Bt/m" C t . to mHXTa c nopomxoM hmcct A 2 =* 
4,5Bt/m*C. Ecah Q«100%, to 

4 S 

100% = Hf ° 



l 

X 100% « 1500% 



0,3 



x 



T.e. flonooiHHTejibHoe kojihmcctbo Tenjia, ncui- 
yMaeMoe djhxtoh, 6yjjeT cocraBJiaTb 1500%. 
M^h njHXTOH AonojiHHTeabHo 6yaeT nonyyeixo 
3 15 pa3 6ojn»me Teruia. 3ji exTpon poBonHocn> 
iuhxtm HC3HaMHTCJH»Ha5i jjjisi nojiyueHHa Aoncw- 
HHTejibHoro 3c{x^exra 3a cner araexTponoAorpc- 
Ba. 

II p h m c p 2. IIInxTy npeccyiOT npH 
.Aa&jieHBH npccca 45 Mlla. B xanecTBe cba3xh 
npHMCHsnoT 6% noffu. B mnxTy ao npeccoBa- 
hhs bboahm i. Mac.% m ci ajunpiecx c?ro onoBa. 
Bapxy Benyr b ne^H c MerajutEraecxHM hoaom 
(T.e. Ha pacnjiaBe acxupcoro ojioBa), «rro6u npH 

paatraBJICHHH nZHXTU OJIOBO HMCJIO B03MOX- 
HCCTb yftlH H? CTCXJIOMaCCbl, ripH 3TOM, eCJIH 

nraxra 6ea nopomxa m«eer A,« 0,3Bt/m* C, 
to xmcxTa c nopomxoM A a - 0,95Bt/m" C. Ecot 
Q«100%, to 

A 0,95 



100% * 



0,3 



100% a 310% 



T.e. AonanHHTenbHoe KOjmqecrBo Tenjia 6yfleT 
cocraBJiaTb 310%. Hm AonoAHHrejibHO 6yAer 
nojry^eno zmxTOft b 3 pa3a 6om>me renjia. 
3jl exTponpoBOAHOCTb nmxTbi z 3tom cjiyvae 
Majia h npn ajierrpoBapxe AonojiHwre^bHoro 
BamejiCHiui Texuia aa chct nponycxaHna Toxa 
uepea marry He 6y«eT. 

n p r m e p 3. Ulnxry npeccyior npn 
AdBjiefitRH npccca 50 MITa. B xaqccTBe cba3kh 
npHMCHxiOT 7% bosau. B niHXTy ao npeccosa- 
HHfl bboahm 10 Mac.% nopomxa Meraanme- 
cxoro anoBa. ITpn otom, earn mHrra 6e3 
nopomxa hmcct A,*» 0,3Bt/m* C t to mnxTa c 
noponncoM A,- 6,8Bt/m* C Ecot Q«100%, to 



2 



100% * §l| .100% « 2260% 



T.e. AonanHHTejibHoe xcjikmcctbo Terma 6yAeT 
cocraiuiflTb 2760%. Hjih oihxtoA 6yAeT 
nany^teuo AoncjiHHTcjibHO b 22 pa 3a 6ajibw: 
Teruia. 

TIpH HcnouTb30BaHHH auicxTponoAorpeBa hjih 
ajicxTpoBapxH 6yAeT Aonomufre/ibHoe BWACJie- 
hhc Tenjia 3a c^eT npoTexaHna Toxa 4epe3 
mnxTy. 

rt p h m e p 4. ripn cocraB^eHHK mnxTu 
bboahm b ee cocras nopomox MerajuiHqecxoro 
HHHxa. Ko^HMecTBo BBeAeHHoro UHHxa cocraB- 
^eT 150 Mac%. ripH stom, eoiw uiHXTa ao 
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Bseaemt? nopoisica A,*» 0,3Bt/m* C, to nocjic 
BBcaciiMH nopomica A^** 16Bt/m # C. Eoim 
Q«100%, to 

18 



•1 



100% * ^ .100% « 53Q0X 



T.e. AonQTmnrejibHoc KamnecTBO Terum, noji- 
yvaeMoe umxToft, 6yACT cocraafiam 5300%. 
Hot njHxrofl npnojiBsmmHO 6yAer nojryMeHo 
b 53 pi3a 6onBnze remia. 



Hcnom»30BaHHe H3o6peTCHH« no3Bamrr ana- 
t WTtteso HHTeHcx<tmuHpOBaTb npoxjecc creuio- 
sapeHKfl * noBticirrb npoH3BOflHT£nbHOCTb new 
npn yMcrc, fro yBeraweHKe TeiuionpoBosHocrH 
nmrra na 100% aaeT noBumcHKc npoR:.3Q0H- 
tcjilhocth npHMepno Ha 20-30%. 

Kpone Toro, bbgachhc 3lik>mhhmh ilth 
mrara b MeTajumweacoM snae . no3BO^aer 
BBecra faranc 3thx komoor chtob , we* b snae 

TyrOTUQBXHX OXCHflOB, H 3HaWfejn>HO 

era xHRHwecicyio croftxocn, crewia. 



OOPMYJIA H30BPETEHHA 



Cnocoo npHTorroBjieHHa creKO/tbHoft o 
nyrcu nepeMeraHBaHM crexnooGpaay 

KOMnOHCSTOB , amJBIIMJOOflrfCS TCM, TO), c 

ue/noo HHTencHtJmxamiH crauioBapeam, b 



coo6paaHuft Merafui, 
urfpammft H3 rpyrnac 3ji»mhhhA, hhhx h 



»»»:»>.•• 
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